PATENT SPECIFICATION 




[HI 

inventor : FROMUT VOLLHARDT 803»4o7 
Octe of appiication and filing Complete Specification: April 17, I9S7. 
No, 1 25621 S7. 

Complete Sptdficction PobUshtd: Oct 22, 1958. 



Index at acceptance t-^Ilasses 51(2), B(17: 27B) ; and 123(2), A&(C; Gl). 

latonutioiial aai8ifica£ion.-^-C03b. F22b. 

COMPLETE SPECIFICATION 
Glaas' Furnace with Apparatus for Cooling the Melting Tank by 
means of a Coo&xig ^Liquid 

by the cooHng tubes in the region of the 
Doelting tank, and the thickness of the tank 
liniug, are suitably adjusted so that in opera- 
tion this taok lining becomes coated with a 50 
solidified glass melt layer from the liquid 
glass zoetal of the tank charge. 



We. SCHMDDT'SCHE HeISSDAMPF-GeSELL- 
SCHAFT M.B.H.. of 273 Wiihelmshoher-Allec. 
Kassel'WUbeljnshohe, Germany, a German 
Body Corporate, do hereby deciare the in- 
venuon, for which we pray that a patent may 
be granted to us. and the method by which 



it is to be performed, to be particularly de- 
scribed in and by the following statement : — 
This invention relates to a gjass furnace 
10 with apparatus for cooling the melting tank 
by means of a cooling liquid. 

The furnace chamber and the melting tank 
of a glass furnace are generally naade of re- 
fractory masonry or brickwork, the fnmace 
15 chamber roof being formed as an arch. The 
masonry or bzickwork used, more particu- 
larly that of the melting tank, is subjected to 
more or less rapid wear. As a res^t. it is 
necessary from time to time to renew the 
20 masonry or brickwork when it becwnes de- 
fective. But in addition to the difficult and 
costly lining work involved, the necessary re- 
lining operation results ia stopping the 
operation of the furnace for rather a long 
25 time, and in complete cessaticm of produc- 
tion during diis tiine. 

The invention consists in this, that the 
frame for tihe roof and side walls of the fur- 
nace chamber and for the bottom and side 
30 wails of the melting tank containing the 
molten metal is formed by cooling tubes 
which can be arranged so that they form 
level cooling tube walls fitted dose together 
or cooling tube grids arranged at a distance 
35 from each other> which tubes start tram a 
collector or numifold arranged under the 
bottom of the melting tank and open into a 
cc^iector or manifold mounted centcally 
above the Tool ol the melting tank. 
40 To form a jointless tank lining, in the 
tegkm of the mditing tank part containing 
the mdten material a layer of refractory 
material which is initially plastic and snb* 
sequendy hardens is app&ed to Die part of 
45 the tube frame forming the bottom and side 
walls. The effective cooling surface fortned 



The solidified glass melt layer from the 
liquid glass metal which is produced aa the 
tahk lining in this manner and which forms 55 
an impervious coating on the lining, consti- 
tutes a protective layer which resists all wear 
and repeatedly renews itself from the liquid 
glass metal, and which not only prevents the 
refractory tank lining applied to the cooling 
tubes from becoming defective, but also 
comple^y seals the tank lining. 

In the region of the furnace chamber 
above the glass tank, the coolmg tubes are 
bent away outwards in conformity with the 55 
arch shape of the furnace chamber roof to 
permit sufficiently thidc mascHiry or brick- 
work serving as radiation walls to be ar- 
ranged there. For securing the masonry or 
bridcworfc of the furnace chamber to the 70 
cooling tubes and for &rmly anchoring the 
material fonning the tank Unin^ to said 
tubes, the latter are provided with tugs or the 
Bkc. It is also advantageous to cover the 
cooling tubes in the furnace diamber with a 75 
suitably thick lay«r of fireday. instead of 
masonry or biickwodc, to form die ladiatioa 
waUs. 

In order to permit profitable use to be 
made of die heat removed by the cooling go 
tube system, the c<^leciO!C8 or manifc^ with 
winch the coding tabes of the oooliztg tube 
frame communicate axe connected to a steam 
and oondeosate dnmi by risers and down- 
comecs, or the cooHng oibe frame is con- 95 
nected to the water circuit of a waste heat • 
boiler associated with the glass fomace, in 
order to increase its steam output For form- 
ing boxner apertures and gas discharge aper- 
tures in the side walls of the furnace ^ 
chamber* the codling tubes axe suitably bent 
away from one another, or else ^ese aper- 
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tures arc fonned by being bounded at the 
top and at the bottom by pipe members 
fonning collectors or manifolds, into which 
the tubes adjacent to ±c aperture region 
5 open. 

An embodiment of the invention chosen 
by way of example is illustrated in the ac- 
; compaaying drawings, in which: 

Fig. 1 is a cross section through the glass 

10 furnace, and 

Fig. 2 is a portion of the melting tank wall 
fonned by me cooling mbes, on a larger 
scale in section on a plane at right angles, to 
that of Fig- 1. 

15 The cooling tubes 1 form the frame for the 
glass furnace 2. The cooling tubes 1 start 
from a collector or manifold 4 arranged 
under the bottom of the melting tank 3 and 
open into a collector or manifc^ 7 moimted 

20 above the roof 5 of the furnace chamber 6. 
The .cooling tubes I are so arranged that they 
lonn fevei^XKikms; tiibe walls £ttBd close to* 
gefher or cooling tube gilds arranged' at a 
distance from each other and foimfid in ac* 

25 cordance with the required shape of the roof 
5 and of the side walls 8. of the furnace cham- 
ber 6, and d &e side^ walk 9 and bottom 10 
of 'the mdting tank 3. To foEtm a tjointlcss 
tank toing. a layer 12 of a r^ractory 

30 materia] that is iaitially plastic and subse- 
i|uentiy haxdens is aj^piied to the bottom 10 
.ftad the side walk 9 of J&e part of the tube 
itame foxaning the melting tank 3. The eSec- 
Tsvc coc^g yurfar^ fonxted by the cooling 

35 tubes 1 in the jcgion of the mAixag isok 3, 
.and .the thickness vdf the layer 12, mre so ad- 
justed In ar^atd to >their dimoisions that the 
layer 12 becomes coated widi a protective 
Jayoer fonned bya.«uffici^tly Jhick sofidtfied 

^ g^ass ^elt iajser 13 tcom the ^quid glass 
metal .14 <^ ihe lank chaxge. Tl^ coding 
.tnlws 1 axe provided wiiSi lugs 15 vhicb 
setvt to .aodior $fae la^er i2 .of -file mrTtmg 
tai& 3^nd to-seomre &t jnasomy or brick- 

45 work-of ibcs&imace chamber 5 to the cooling 
. tnifts •!« iln ^he aejgion of the fum^x^ -cham" 
ber 6 .sbove the .nmltnig tank 3 the cooling 
tnl^eis 1 ^ase beat .sway ^cmtwards far enough 
rto pexmit siiffidcrttly thick ' masonry or 

5Q bdckme^ serving as aTsdiaticm wall ^^ he 
axxaiiged in front ci the cooling tubes. These 
.lauSa&m mils can ako ±i foimed % ooveF' 
ii^ thfi»iooling itufoes ^ m&i a smtaMy thick 
l&yer««^ fittday- 

55 T4>-enable the 'waste beatifrmaJhe cDoling 
^stem -ol !te .glass firmacc ^ xp be nsedior 
rj^iDdncing :sfgam> :tfae coHectDrB ?:and 4 with 
Tighicb ^ poc^s^ itobcs comTmmlcatftiate 
. «eimDectBd6yxis»8 (k6 and downoomm i?to 

CQ. ^ aeam andCTpdenCTteidrom ig.aar eise'te ; 
>GdBcexm4md 7asd tite^Doling tobedGtame 

xat^, wa^ licat Ibt^ler :Cnot 3hown in tflie 
•dss&nBS^ aESSOcaai)Bd. ^nith the gfaws ^tt"**^ ' 
4S 2. ToXocmtiinierip«lnttsi9&Biidg^4&-' 



charge apenures 20 in the side waUs 8 of the 
fmuace chamber 6, the cooling tubes 1 are 
suitably bent away from one another, or the 
burner apertures 19 and the gas discharge 
apertures 20 are bounded at the top and at 70 
the bottom by pipe members 21 fonning col- 
lectors or manifolds into which the cooling 
mbes 1 adjacent to the apmure region open. 

WHAT WE CLAIM IS:- 

U A glass furnace with apparatus for cool- 75 
ing the melting tank by means of a cooling 
liqtdd, characterised in that the frame for the 
roof and side walls of the furnace chamber 
and for the bottom and side walls of the 
melting tank containing the molten material $0 
is fotrned by cooling tubes which can be so ar- 
ranged that they form level cooling tube walls 
•fitted close together or cooling tube grids ar- 
ranged at a distance from each other, which 
mbes scan from a collector or manifoki ar- g5 
ranged under the bottom of the melting tank 
and open into a coUectcnr or mansfc^d 
mountd above the roof of the fitmace cham- 
ber. . 

2. A glass furnace as claimed in Claim 1, 90 
characterised in that in order to form a joint- 
less tank lining, in the region of the melting 
tank part containing the molten material a 
layer of refractory material that is initially 
plastic and subsequently haxdeos is applied 95 
to the.port of the tub& frame forming the bot- . 
torn and the side walls. 

3. A glass furnace as claimed in Qaim 2, 
•characterised in that the effective cooling 
surface ibrmed by th&jcoofing tubes, and the lo© 
layer thickness of the tank lining, are so ad- 
justed as regards their dimensions that in 
operation the tank lining becomes coated 
with a .protective layer formed by a soHd^ed 
glass tonSt layer from tbe Hquid gfhuss metal |0S 
4)f ^ tank charge. 

4. A -glass furnace as claimed in any one 
of Cbims 1 to 3, charajctensed in that in the 
region of tbe furnace chamber above the 
melting tank the cooHng tubes are bent away no 

. outwards in a suitable maimer to permit 
sufSdently thick masom^ or bridcwork 
sendng as radiation walls to be arranged 
^exe. 

:5. A glass furnace as claimed in any one 125 
of Claims 2 to 4, cbaractedsed in that the - 
.cooling tubes are ^^vided .with lugs for 
.ficmily ancHpnng the .material forming the 
tank hning, and for security the -masonry or 
brit^o± of :the furnace jchamber. 12O 

6. A glass ifunmce as claimed tin any oq« 
of Oaims 1 So 5, characterised in that .tbe 
cooling nifaes ^ecovesed^witb a (tf fire- 
day to fssm .the radiatkm vaHs m the (or- 

Z. A.glBss rfionace as clamed in -Qaim I, 
.^lajacterlsed .'is the collectors with 
torisidi iSl Ike .ooolittg tubes of the cooling 
mfae <&BmB oosnsmacate axe omnected % 
jxEmmtddowacDineBtQASteamaadcon^ 130 



